Two types of crude oil at Dura oil refinery were selected and tested using the physical properties: Boiling point, Density, Pour point, Surface tension and Aniline point in addition to the calculated results: API gravity, Kw factor and Correlation index in order to determine the characteristics of oils and comparison between them. A special distillation curves were obtained according to ASTM-2892 distillation method for the tested crudes to calculate the percentages and quantities of each crude oil derivatives to support the preliminary data of the physical properties to indicate the characteristics in terms of being paraffinic, naphthenic or aromatic as an addition comparison between crude oils used. It turned out through the entire results that the properties of crude oil (A) shows that it is heavier and the greater the concentration of naphthenes and aromatics than in the crude oil (B) and the same concept, the (B) more paraffinic than (A).
Introduction
Petroleum is a naturally mixture of hydrocarbons, generally in the liquid state, that may also include compounds of sulfur, nitrogen, oxygen, and metals and other elements [1] . Crude oils are highly valued because they are feedstocks for a wide variety of products, including gasoline, diesel fuel, lubricant oil, hydraulic oil, and liquefied petroleum gas. Many properties of crude oil are dependent on their source [2] .
Crude oil or petroleum representing several classes of compounds, the most important of these being alkanes, naphthenes and aromatics [3] . These classes are not sharply divided as the aromatic compounds often contain alkane substituents and many of the ring structures are mixed aromatics and naphthenes. They also have heterocyclic compounds of oxygen, sulfur, nitrogen, phosphorus and trace amounts of metals especially vanadium, nickel and iron. These constituents may significantly affect the refining processes as well as the analysis procedures [4] . Oils with low carbon, high hydrogen, and high API (American Petroleum Institute) gravity are usually rich in paraffins and tend to yield greater proportions of gasoline and light petroleum products; those with high carbon, low hydrogen, and low API gravities are usually rich in aromatics. The former category is known as light crudes and the latter as heavy crudes [5] .
Experimental 2.1. API (American Petroleum Institute)
It is generally use the API gravity to specify the specific gravity (SG) of the crude oil as API = (141.5/SG) -131.5. SG is the specific gravity defined as the ratio of the density of the crude oil to the density of water both at 15.6°C (60°F). The API gravity varies from less than 10 for very heavy crudes, to between 10 and 30 for heavy crudes, to between 30 and 40 for medium crudes, and to above 40 for light crudes [6] . Density, specific gravity at 20 o C has been determined according to АSTM 1217.
Characterization Factor
There are several correlation between yield and the aromaticity and paraffinicity of crude oils, but the two most widely used are UOP or Watson "characterization factor" (Kw) and the Bureau of Mines correlation index (CI). [7] . Characterization factor has been shown to be additive on a weight basis. It was originally devised to show the thermal cracking characteristics of heavy oils, thus highly paraffin oils have K in the range 12.5 to 13.0 and cyclic (naphthene) oils have K in the range 10.5 to 12.5 [8] .
The CI scale is based upon straight-chain paraffins having a CI value of (0) and benzene having a CI value of (100).
The CI values are not quantitative, but the lower the CI value, the greater the concentration of paraffin hydrocarbons in the fraction, and higher the CI value, the greater the concentration of naphthenes and aromatics [7] .
Viscosity
The viscosity of crude is an important physical property that controls and influences the flow of oil through porous media and pipes. The viscosity, in general, is defined as the internal resistance of the fluid to flow [9] . Ostwald viscometer, also known as U-tube viscometer or capillary viscometer is a device used to measure the viscosity of the liquid with a known density. The method of determining viscosity with this instrument consists of measuring the time for a known volume of the liquid (the volume contained between the marks A and B) to flow through the capillary under the influence of gravity. Ostwald viscometers named after the German chemist Wilhelm
Ostwald . The instrument must first be calibrated with materials of known viscosity such as pure (deionized) water. Knowing the value of viscosity of one liquid, one can calculate the viscosity of other liquid.
Where η1 and η2 are viscosity coefficients of the liquid and water, and ρ1 and ρ2 [10] .The viscosity has been measured according to АSTM-D 445 method.
Pour Point
The lowest temperature at which a hydrocarbon fraction is observed to pour when cooled under prescribed conditions.
The pour point of a sample is determined to be 3 degrees Celsius above the point at which a sample can be horizontally held and no movement occurs for five seconds. For whole crudes that have pour points greater than-36°C, a new method has been developed (ASTM-D 5853) [11] . The pour point has been analyzed according to this method.
2.5.Surface Tension and Interfacial Tension
Interfacial tension is the force of attraction between the molecules at the interface of two fluids. At the air/liquid interface, this force is often referred to as surface tension. The SI units for interfacial tension are millinewtons per meter (mN/m). These are equivalent to the former units of dynes per centimeter (dyne/cm).The surface tension of oil, together with its viscosity, affects the rate at which an oil spill spreads. Air/oil and oil/water interfacial tensions can be used to calculate a spreading coefficient which gives an indication of the tendency for the oil to spread [12] .
The Surface Tension has been analyzed according to АSTM 1331.
Aniline Point
The quality of various petroleum fuels depends on their composition and types of hydrocarbons present in the mixture. Octane number is one of the characteristics. Aniline point (AP) is another characteristic of petroleum fractions that indicates the degree of aromaticity of hydrocarbon mixtures. Aniline point is defined as the lowest temperature at which equal volumes of aniline and the sample become completely soluble. As amount of aromatics in a petroleum fraction increase the aniline point decreases. Therefore, the aniline point is a parameter that is highly related to the hydrocarbon types in petroleum fractions [13] .The aniline point has been measured according to АSTM-D 611.
Distillation
Having in mind that crude oil cost accounts for more than 80% of refinery expenditure the proper operation of crude distillation unit has great impact on refinery profitability [14] .
For the characterization of crude oils, there are several sources of information, the best of which are the experimental assays. In distillation unit the crude oil is separated by heating, identifying the light components which are sequentially produced at different temperatures [15] . Refining of crude oils or petroleum essentially consists of primary separation processes and secondary conversion processes. The petroleum refining process is the separation of the different hydrocarbons present in the crude oil into useful fractions and the conversion of some of the hydrocarbons into products having higher quality performance. Atmospheric and vacuum distillation of crude oils is the main primary separation processes producing various straight run products, e.g., gasoline to lube oils/vacuum gas oils (VGO). These products, particularly the light and middle distillates, i.e., gasoline, kerosene and diesel are more in demand than their direct availability from crude oils, all over the world [16] .
Distillation curve measurement
Simply stated, the distillation curve is a graphical depiction of the boiling temperature of a fluid (or fluid mixture) plotted against the volume fraction distilled [17] . The most common presentation of the distillation curve is a plot of the boiling temperature (at ambient pressure) against volume fraction.
The test method for the distillation of petroleum products at atmospheric pressure, ASTM-D 86, provides the approach to measurement [18] . The data obtained with ASTM-D 86 are the initial boiling point (IBP), the temperature at predetermined distillate volume fractions, as well as the final boiling point (FBP). The ASTM D 2892 method is designated for any petroleum mixture with an initial boiling point below 400 o C, and specifies that the atmospheric pressure section of the four-part distillation procedure be discontinued at 310 o C to avoid ''significant cracking" [19] .
The atmospheric distillation of crude oil samples (A & B) recovered from Dura oil refinery has been carried out in distillation apparatus, according to АSTM-D 2892. Crude oil fractions determined according to standard distillation curve Fig.(1) Fig.(1) : Standard fractions limits at crude oil distillation curve [19] . 
Results and Discussion

Characterizes the range of variation of the properties of the crude oils.
In general all the characteristics listed in Table ( 2), indicate that crude oil (B) lighter than crude oil (A) due to its lower (density, pour point, viscosity and surface tension), and in particular crude oil (A) more aromatic than the crude oil (B) according to its higher (Kw) and lower (CI) values or the latter more paraffinic from (A) for the same reason. 
Table (2) Characterizes the range of variation of the properties of the crude oils (A & B).
Crude Type
Density g/cm 3 (20 o C)
Distillation results for crude oils
The distillation results listed in Tables (3,4 ) and Fig.(2) for crude oils (A) and (B) indicates that crude oil (B) lighter than crude oil (A) along distillation process (from first drop to 50% volume distillate). This conclusion based mainly on the density results for distillation products. 
Fig.(2): Distillation curve for two crude oils (A & B).
To calculate the percentage or quantities of oil derivatives (Gasoline, Naphtha, Kerosene and Gas oil) based on the data presented in Table ( 1) and Fig.(3) , crude oils (A) and (B) gave oil products within the limits of atmospheric distillation a quantities shown in Table (5) , which refers to the abundance of light derivatives (Gasoline and Naphtha) in crude (B) more than it is in (A), which has an abundance of gas oil (33%). It is possible to make use of temperature difference along the distillation process for crude oil (A) and (B) shown in Fig. (6) and Table (6) to explain the characteristics of the products. There is slightly temperature difference at the beginning of distillation (0-10) % (A gives about 5% Naphtha + 5% Kerosene while B 5% Gasoline + 5% Naphtha) and at the end of distillation in the range of (40-50) % (A & B both gives about 10 % gas oil) but it shows higher temperature deviation in the range of (10-40)% distilled products, as a result crude (B) gives more light distillate (10 % Naphtha + 20% Kerosene) while crude (A) gives about (8% Kerosene + 22 % gas oil) Table (5) Fig.(4,5) . According to aniline points for crude oil fractions (A&B) Fig.(7) in addition to Kw factor data Fig.(8) and correlation index Fig.(9) crude oil (A) shows that it has naphthenic or aromatic components more than crude (B) (see sec.1.3). (A & B) . Fig.(8) : K factor distribution along distillation temperature for crude oils A&B. Fig.(9) : Correlation index distribution along distillation temperature for crude oils A&B. Fig.(11) : API gravity distribution along distillation temperature for crude oils A&B.
Fig.(3): Straight run crude oil fractions distribution on crude oils distillation curve.
Aniline point results for crude oil fractions (A & B)
Fig.(7): Aniline points for crude oil fractions
Density, API, Correlation index and
Conclusion
Although two samples were analyzed, but the indication of being considering the type (B) as light oil compared with type (A), so it is clear enough that oil type (A) must be excluded to protect refinery equipment from damages. Crude oil (B) is so suitable for processing according to physical properties: Boiling point, Density, Pour point, Surface tension and Aniline point in addition to the calculated results: API gravity, Kw factor and Correlation index and gives more valuable paraffinic components than naphthenic or aromatics compared with crude oil (A).
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